Suppose that R is the set of real numbers and
Max-plus algebra is the set ε R that is equipped with two operations, maximum and addition. Matrices over max-plus algebra
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, which is equipped with maximum and addition operations is known as interval max-plus algebra. Matrices over interval max-plus algebra are matrices whose elements belong to ( ).
The research about image set, strongly regular matrix and simple image set in max-plus algebra have been done. In this paper, we investigate image set, strongly regular matrix and simple image set in interval max-plus algebra.
Introduction
According to Baccelli et al. [1] , max-plus algebra has been applied for modelling and analyzing problems in the area of planning, communication, production, queuing system with finite capacity, parallel computation and traffic. Max-plus algebra is the set of { } ε = ε U R R equipped with two operations, ⊗ (maximum) and ⊗ (addition), where R is the set of real numbers with −∞ = ε (Baccelli et al. [1] ). According to Tam [7] , max-plus algebra is a linear algebra over semiring Baccelli et al. [1] , we define min-plus algebra is the set of ε′ R equipped with ⊕′ (minimum) and ⊗′ (plus) operations. Besides that, we define complete max-plus algebra is the set { } ε′ = ε ε′ ε U R R , equipped with ⊕ (maximum)
and ⊗ (addition) operations, while complete min-plus algebra is the set
equipped with ⊕′ (minimum) and ⊗′ (plus) operations.
It shows that The matrix over min-plus algebra, over complete maxplus algebra and over min-plus algebra can also be defined (Tam [7] ).
In 2010, Tam [7] discussed the linear system in max-plus algebra, image set and strongly regular matrix. Tam [7] and Butkovic [2, 3] mentioned that the solution of the linear system in max-plus algebra is closely related to image set, simple image set and strongly regular matrix. Butkovic [3] [4] [5] have shown the characteristics of the strongly regular matrix, that is matrix has strong permanent.
Rudhito [6] has generalized max-plus algebra into interval max-plus algebra and fuzzy number max-plus algebra. Moreover, Siswanto et al. [8] have discussed linear equation in interval max-plus algebra. Based on the discussion on the max-plus algebra that is connected to the system of linear equation, in this paper we discuss image set, strongly regular matrix and simple image set in interval max-plus algebra. Furthermore, it will also discuss matrix has strong permanent. The matrix has strong permanent is the characteristic of strongly regular matrix.
Before discussing the result of the research, the necessary concepts are discussed. These are interval max-plus algebra, system of linear equation in max-plus algebra and system of linear equation and the system of linear inequation in interval max-plus algebra. , and for each
then S is known as subspace of maxplus algebra.
In max-plus algebra there are the definitions of strongly linearly independent and strongly regular matrix. 
Based on Definition 1.7, the column vectors of A are strongly linearly independent if and only if ( ).
In max-plus algebra, a matrix that has strong permanent is also defined (Butkovic [4] ).
where n P is the set of
and the permanent of matrix A is
Tam [7] defined that a matrix has strong permanent as given below. Definition 1.14. The set of all permutation is written as
and is defined as Butkovic [4] and Tam [7] explained the connection between strong regular matrix and matrix has strong permanent as below. 
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In the following section, interval max-plus algebra, matrix over interval max-plus algebra and the system of linear equation in interval max-plus algebra is in (Rudhito [6] , Siswanto et al. [8] ) are presented.
, ε ε = ε
On the set ( ) , 
Along with the discussion the system of linear equation in max-plus algebra, without loss of generality, the system of linear equation in interval max-plus algebra 
Main Results
In this section, we present new results of the research. The results that are 
On the other hand, since 
( ) ( )
is a subspace of ( ) . 
The following is the definition of strongly regular matrix. Based on the definition of strongly linearly independent in the max-plus algebra, the following theorem is formulated. 
Proof. It is known that
is the number of the elements of 
Therefore, following the Definition Based on the theorem for the case of max-plus algebra, , A A A ≈
The set of all optimal permutations is ( ) 
